. Similarly, an excomplexes, it is clear that hexamer function is favored cess of NLI competes with, but does not abolish, interacover tetramer activity. tions between Lhx3 and Isl1 ( Figure 6H, lanes 3 and  4) . Since these interactions are not mutually exclusive, these data suggest that a ternary complex is capable . action by 80% ( Figure 6H, lanes 3-6) . Comparable synthesis and stability of each protein was monitored by Based on the relative binding interactions described above, it is expected that MMCm cells likewise form autoradiography of a sample of each translation reaction hexamers (2NLI:2Isl1:2Lhx3) more readily than tetramers (2NLI:2Isl1, 2NLI:2Lhx3, 2NLI:Lhx3:Isl1). If this is the case, tetrameric complexes would not be expected to play a prominent role in the regulation of cell migration and axon navigation. To test this, we reconstituted the MMCm LIM code in non-MMCm cells using L1-Lhx3, which can only interact with NLI and therefore is limited to participating in tetrameric complexes, and we compared this to wild-type Lhx3, which favors the formation of hexameric complexes. Expression of GFP in MNs at brachial levels reveals axons entering the chick forelimb, whereas coexpression of GFP and Lhx3 recapitulates the mouse phenotype, with little or no GFP labeling beyond the plexus of the limb (Figures 7A and 7B) . Similarly, MNs in the column of Terni (chick preganglionic column) fail to migrate to their normal dorsomedial position when expressing Lhx3 (Figures 7D and 7E ). In contrast, the L1-Lhx3 fusion, which can form tetramers but not hexamers, was unable to significantly alter MN cell migration or axon guidance ( Figures 7C and 7F) . Thus, the hexameric complex appears to be a central regulator of the genetic pathways for both MN cell specification and the topographic organization of subsets of MNs that occurs later in development ( Figure 7G ).
LIM Complexes Involved in Neuronal Connectivity

Discussion
The generation of cellular diversity frequently involves transcriptional regulators acting in a combinatorial manner. Although this represents a recurrent strategy in development, the mechanisms that allow individual factors to be used repeatedly yet specify different outcomes depending on their cellular context are not well defined. We have examined this issue with regard to the LIM transcription factor family. Our studies have defined a biochemical rationale for the early actions of two LIM homeodomain proteins, Isl1 and Lhx3, that have wellestablished functions in spinal neuron differentiation the LIM factors have been implicated suggests these factors may participate in many more cell-specific proThe specificity mechanism described above raises the question of how cell type-specific LIM complexes might tein-protein interactions than have currently been identified. In the case of Lhx3, which is also involved in pitube generated. 
